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The primary function of the General 
Kadio Sound-Level Meter is noise mt^as- 
urement — noise generated by machine's 
and appliances, environmental noise, 
^ and the propagation of noise by ma terials 
and structiu*es. With its many accesso¬ 
ries, however, it also compris<.*s a com¬ 
plete sound-measuring system, capable 
of accurate sound-pressure measurc'- 
ments, sound-spectrum analysis, and 
other acoustic measurements. 

The latest model of this vei*satile in¬ 
strument, Type 1551-B, is smaller, 
lighter, and easier to hold than its pred¬ 
ecessor ■ * and, in addition, has many 
worthwhile now teidmical features and 
improvements. ^Vmong these are: 

1. A new microphone, for better all¬ 
round performance. 

2. A new meter circuit, which more 
clo.sely approximates rms rc'sponse. 

3. A new calibration circuit for ampli¬ 
fier gain standardization, which does not 
rt'quire a power line connection. 

'E. E. GrxMR, "Ttpk l.Wl-.A Souml-Lovt*! Mcti'r,” Genrral 
Riuiio Exiirrimmter, Vol. 2<l, No. 10, Murch, I9.'i2. 

*E. K, Growh, "The S<mn»l-l.i<vpl Meter tt« liu Audio Fri*- 
quency Voltmeter and Amplifier,*' Gmrrnl Hadin Exprri^ 
mtrUer, Vol. .M, No. 8, January*, 1957. 


IMPROVED 

PERFORMANCE 

PLUS 

A NEW LOOK 
FOR THE 

SOUND-LEVEL METER 

Figure 1. Panel view of the Sound-Level Meter, with 
microphone folded down in OFF position. In operat¬ 
ing position, microphone can be either erect, as 
shown on front cover, or extending outward from 
case. 

4. A new adjustment for microphone 
.sensitivity, which facilitates the use of 
special-purpose microphones. 

5. Improvc*fl signal-to-noise ratio and 
dynamic range. These make possible the 
use of spectrum analyzers over a greater 
amplitude range so that noise's with a 
steeper spectrum slope can be analyz<*d. 

(i. Improved freriuency response, 
which permits increased accuracy of 
measurement. 

7. Improved performance at high 
souml levels; the upper limit of mea.sure- 
ment has been raist'd and microphon¬ 
ics have been reduced. 

8. Improved stability, rcHpiirmg less 
frequent calibration adjustments. 

These improvements, which are dis- 
cussexl in detail below, result from Gen¬ 
eral Radio’s continuous program of (k‘- 
velopment in the field of acoustic meas¬ 
urements and also from the many con¬ 
structive suggestions receivctl from users 
of the Type 1o 51-A Souiul-Level Meter. 

MICROPHONE 

Choice of tlu' proper microphone to 
serve as the acoustic pickup for a high- 
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Figur* 7. Fr«*<fl«ld, perpendicular incidence (0 degrees) frequency response of Type 1560-P1 (98B99) and 
Type 759-310 (9898) Microphone. 


quality but mcxlerately priml siuind- 
lovel motor isuc» oasy task. Many months 
of tt^stifiR and ovaluatin^j tho many 
typers of “hi-lidelity'* microphonos avail- 
al)Io must into the process. After 
taking all of the factors into account, 
we f(*ol that tho Shuro Brothers Tyok 
9SH09 microphone* is a “lies! Buy” for 
this us4». This microphone, which we list 
as the Type !o(» 0-1M, is a small Uochelle- 
sjilt-i’r>’stal ty|K‘ of nuKlorn de.sign. It 
has the siimo sensitivity as the older 
Type 9S9S, which wils usoil on the Type 
lool-A Soiinil-Level Meter. Its new <h*- 
sign and small size contribute to a re¬ 
sponse that, is smoother and more nearly 
nomlinH'tional at high fre(|Uoncie.s than 
that of the older microphone and n^tains 
the siime flat resixmse to low fn^pien- 
cic's. Figure 2 illustralos the improvt*- 
mont in high-fr«iuoncy resjKmse that 
has btH*n obtaimxl. Tlie solid curve is the 
frc'C'-field fr<*<piency response for one of 
the new microphones to sounds arriving 
along its iLxis or pcTpendicular to the 
plane of its diaphraghm. The dottetl 


cun'e is a similar frecpiency response for 
one of the older microphones. The new 
microphone resjx»n.se (extends fairly 
smoothly out to 8 kc, with no major 
peaks or valleys. M(*asnrements on pro¬ 
duction ()uantiti(^ of tlu»se microphones 
confirm the uniformity exhibited by the 
eightet‘n microphon(»s that gave the n*- 
sults pictunxl in Figure 3. The sidid 
curve starting at (I dcH*il)el shows the 
C weighting, or flat, resix>n.se of th(‘ 
Type 1551-B with the average micro¬ 
phone. The shadcxlarea within the dotted 
lines shows the mea-surwl variation in 
response. The uppia* and lower solid 
curvf‘s are the current ASA^ limits for 
the C wiMghting response of a sound- 
level meter. 

METER CIRCUIT 

For many yt^ars Americran sound-level 
meters built to conform to the .standard 

*J«hn MeUdiU,**A .Mlninturi' Pif*o KIr«‘tric Mirrophonc,'’ 
Trnn»aelum» ojthe IRE l*roJt'mstiimnl Group on Aud^ Vol. 
AU 1, No. tt, Novoinlwr-DfH'iMiilH'r, I0.V3. 

^.Aincriran Stnnrfnnb An^rtinniinn, Anirrirnn Stnmlard for 
Sound-Mctcn* f'»r MensurcnicJit of Noumj nnd Other 
SouudH. Z24.3-a04. 


Figur* 3. Fr«*-fl*ld fraquvney respont* of Typo 1S51-B Sound-Levol Motor to toundt of random incidonco 
(C woighting). Avorogo and oxtromo valuot for 18 microphonos oro shown, togothor with ASA toloroncos. 
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reforrwi to before luivo used, as indi- 
rat()i*s, full-wave rcclifier meters, with 
rertifuirs operating in the low-density 
r(*gion to approximate square-law opf'ra- 
fion. These meters were lutsically aver- 
airc^ reiuling indicators and , altlum^i 
they met ttie two-tone te st for rms r e- 
sponse, their indications were much cIosit 
to average t han rms on most other t(*sts . 

The new meter circuit cleveloped lor 
use in I his sound-level m(‘ter, while it is 
tu>f i\ inrlii Mtnr^ indicatf‘S mucll 

more closi*ly to th e rms va lue than di<l 
the previous meterrMimpIy staled, the 
new meter circuit shown in Figure A 
cornbint's an ave ragt»-reading < Mrcuit 
with a penlc-pMLLlmg_eirenit tf) eroato 
what we hav'e calknl the ‘‘quasi-rms*’ 
indicating circuit. Since thermsvaTiie 
of most waveforms falls above the aver- 
age value but b(» l ow the peak val ue, it 
was rea.soneij^that a iH)rtion of the peak 
indication addl'd to the average value of 
a given waveform should result in an 
r ms jnflieatioii/ * 'I'liis is true, but difTer- 
ent wav'eforms ix^iuire ditTerent amounts 
of fwak indication to give the rms value. 
In the circuit shown in Figure A, tin* 
ratio of H-2 to H-I det4*rmi!ies the 
amount of the peak contribution, and 
one set of values will give an indi(*ation 
on many signals that is very closi* to 
rm^ Table I beh»w shows the dcM*ibel 
d ifference iH^^ween t[ iG__mdifiaLkMi,^AL.ib. 
t rue rms meter a nd the new metej cir - 
cuit, an average meter, a nd the mider in 
the older Typk lo ol-A for sever al t<*st 
signals. 



PULSE LENGTH IN MICROSECONDS (lOOO-CYCLE PRF> 

Figure circuH used in Type 

1551-B, and re«pon«7"or”rneyirn7!Ulll InT^h -B 
ond -A models to pulses of constont omplilude and 
varying duration. 

In Column 2, thi' signal consisted of 
two tom's, o ne at KKK) cps set to give a 
convenient indication on the meter. The 
other tone differs from 3(XK) cps bv a 
few cycles and has 30% the amplitude 
of the fir.st. A true rms meter will show 
no fluctuation with this type signal. 
Column 3 refers to tlie two-signal lest 
outlined in the Sound-Level Meter 
Standard.^ 

The solid curve's 8ho\\7i in Figure 4 
.show the rt'S|K>n.s(' of the new meter and 
its ])redeec‘s.sor to pulsi's of (onstant 
lu'ight but varying length. It can be 
s(H*n that the m*w meter indicati's the 
rms value (up|H'r dottf^l curve) within 
±: 1 db imtil the piil.si' duration bi'i'otm's 
as .short as Math that of a square wave. 

•K. I.. Frank, “linrmunir InjM*n}*iti\T ff*r .AC 

McHisun'iiirntt*,*' ProrrrH\nii» Xatuytuil Eltrlronirn Ctm- 
/rrmre. Vol. S, lll.'i2, pp -aLWiO'i. 

•Arnohl FV O. l’ptrrH»ii, «>F IVnk N'liltnirinn* fo 

Flniiiloin Xiiihf,” Htnrrnl Itodu* fixjHrimrntfr, Vnl 31, 

Nn 7, I0'»i\, pp. .3-S. 


TABLE I 





Difference in Meier /ndic/Uum anti IIMS 
DecibcU 


Type 

Meter 

(Ih Fluctuation mth Phaxe Chnugat 
at Srd Harmonic 

For 

T iPo-Signal 

A tUiitinn 

For 

Square 

Wavi^ 

For 

Noise 


1551-B 

AVE. 

1551.A 

0.45 

l.S 

1.7 

-f.05 

-1.0 

-0.4 

• -fO.l 

4-1.0 

4-0.0 

-0.25 

-l.O 

-1.0 
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This is well into the impact-typo wave¬ 
forms, whii’li should be mejLsure<i using 
the Tyi*k looG-A Impact-Xoise An- 
alyz(*r/ The Type 1551-A Meter and 
ot her iwmiul-level meters do not ap])roach 
closi'iy either the rms or the average re¬ 
sponse for this ty|x' of signal. 

CALIBRATION CIRCUIT 

7VII (jeneral Radio Sound-Level 
Meters have had built-in calibration 
circuits for checking amplifier gain. The 
method uschI in previous models re- 
quiretl a 115-v'olt, 00-c‘ycle line, which 
often was not convenient and soint^ 
times not fK^ssible. The new meth(Kl, 
like the old, wjuates the amplifier gain 
to a stable, resistive attenuator, but the 
method of (tijmparison is simplified. The 
output of the amplifier with its internal 
attenuators is coimected back to the 
input through a frequencyHletermining 
network and a preset calibrateil attenu¬ 
ator. When the net loop gain is unity 
(i.e., when gain etpials attenuation), the 
system starts to oscillate. 

One might expect that the sudden 
start of oscillation when the critical, 
unity-gain condition was reacht*d would 
cause the meter to slam fn>m off down- 
si’ale to olT up-scale. This is preventtxl 
by an amplitude limiter in the feedback 
lot)p, which controls the build-up of 
oscillation level as gain is increased. The 
slope of the build-up is pur|)osely left 
fairly st<H.»i), however, to magnify the 




Figure 6. Locotion of microphono sensitivity 
odjuftmont. 


precision of siMting. .\s illustrated in 
Figure 5, adjustment of oscillation am¬ 
plitude within the l-ilb span AOA' on 
the meter sets the amplifier gain to its 
proper v^alue within ± 0.2 db as indi- 
cate<i by the small triangle BOIF. 

MICROPHONE SENSITIVITY 
ADJUSTMENT 

The versiitility of the sound-level 
meter is increa.s<Hl greatly by the use of 
different t>'pc*s of microphones for differ¬ 
ent applications. The Rochelle-salt type 
supplied with the instrument is the best 
all-round microphoiu' for general use; 
but dvmamic typ(*.s are us(‘ful when long 
cables are rcHjuireil, and condenser types 
are better when extendcMl fre«|uency re¬ 
sponse is rec|uir(Hl or very high Sf>und 
levels are encountered. 

The attenuator in the new calibration 
circuit is calibrated dircvtly in terms of 
microphone .sensitivity from —49 to 
—01 db re 1 volt per fx\mr. This attenu¬ 
ator is normally pn‘set in our laboratory 
to match the microphoiu* supplicxl. The 
usual setting is in the region of —58 db. 

^Ann»Ul P G. PrirnMUi, "The Metwureinrnt of Impart 
Gtrtfral Rtidio Kxifrrimmtrr. Vnl. 30, No. 9. Fc!>- 
ruAr> . Ifl-W. 

•W. R. Thurston. "Tbr Bnein for FirW (*lu?rking Sf’und 
Meter Calihmlion." dmrrai Hmito Erpxrimmirr. Vol. 27, 
Ni». 0, November. 10.^. 

Figure 5. Showing tho magnifying action of tha 
colibrotion chock circuit. 
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To use a microphone with a —55 db 
^ sensitivity, one merely sets the micro- 
plume sensitivity adjustment (8<*e Figure 
(») to —55 and n^adjusts the amplifier 
gain until the meter needle falls in the 
area AOA' of Figure 5; the sound-level 
nu‘t<*r is then direct reading with that 
microphone. 

SIGNAL-TO-NOISE RATIO AND 
DYNAMIC RANGE 

One of the <iperating characteristics 
of a sound-level meter which becomes 
important when an analyzer* is used is 
the intemal noise level with resp<‘ct to 
the desired signal. This is particularly 
true when the noise being analyzenl has 
a sloping spectrum. This signal-to-noise 
ratio has l)een substantially improved 
in the new instrument. The attenuator 
controlled by the panel deciiu:i>^ switch 
has bef*n distributed throughout the 
^ amplifier to keep all tubes operating at 
as high a signal level as possible and 
hence to increase' the signal-to-noise 
ratio. The improvement in signal-to- 
noise ratio and, hence, in dynamics range 
is apparent from the figures in Table II 
below. 

The signal-to-noise ratio is slight 
better at all higher attx?nuator .settings 
than those shown below. The amplifiers 
will handle signal levels 10 db above full 
scale on the meter, so that one can .say 
that the total dynamic range of the in- 

•A<*. for instAnrc. tin* fJriwnil Kndio Tti*k I.WO-A Octave- 
Ili\nd AiinlynT uiul th© Tri'K 70O-B Soun*! Analyzer. 


strument for all attenuator settings 
above fiO db is gieater than 70 db in the 
octave bands and of the order of G8 db 
over the fre^picncy range of 20 to 10,000 
cps. 

FREQUENCY RESPONSE 

Five dt^sign improvements contribute 
to a betU?r over-all frcHjuency-response 
characteristic: 

A. The new microphone has a smooth¬ 
er high-fre<|uency response. Manufac¬ 
turer’s tolerances on the allowable vari¬ 
ation in the rc*siHmse of the microphone 
have been apprc*<*ial)ly reduceil. 

H. The freciuency respon.ses of the 
range attenuators have b<M*n improved 
and these characteristics are more 
closely controllwl. 

C. Modifications in the amplifier de¬ 
sign have r(‘sulted in a greaU*r b:uid- 
width. Figure 7 shows the n'sponse of 
the new amplifier over the fre(|uency 
range of 10 cps to 50 kc. 

I). New weighting networks have I>een 
designed to give A, By and (' responses 
that conform more clo.sely to the ASA 
(h*sign centei*8. The impnivcfl fre<piency 
characteristics of the new microphone 
justify this effort. 

B. The new indicating meter in the 
Type 1551-H has no observable fre¬ 
ciuency error in the usable range. 

PERFORMANCE AT 
HIGH SOUND LEVELS 

The maximum attenuator setting has 


TABLE II 

OCTAVE-BAND NOISE LEVELS DB BELOW FULL SCALE 
ATTENUATOR SETTING = 70 DB (C Weighting) 


BAND-CPS 

20- 

20- 

76- 

160- 

soo- 

000 

12(X}- 

240> 

4S0(>- 


WyOOO 

76 

150 

SUU 

000 

t2fJ0 

2400 

4son 

W/jOO 

Typ« 1551-B 

58 

GO 

71 

72 

71 

G9.5 

G7 

ti5 

(>2 

Typ« 1551-A 

37 

5(1 

5<> 

55 

52 

40.5 

4G.5 

44 

40 

Improvemant 

21 

10 

15 

17 

19 

20 

20.5 

21 

22 
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heon incroii8tHl fr<»m 130 to MO <Ih, mak¬ 
ing the (lir(*ct-roadinK niriRO of tlu* iii- 
stnimont 24 to l’)0 dh above the refer¬ 
ence |)n*ssure level of .0002 ^bar. The 
riiiinerous factoi*s that contribute t4) the 
iinprovcHl signal-to-nois<' rati<i als<i im¬ 
prove the o{H*ration of the instriiinent 
in liiRh sound fields. Much attention has 
bef‘n j^iven to the probhan of kcvping 
the inicrophonic signals at a minimum 
in this new instrumcMit. Microphonii^ 
due to vibrations and airborne sound are 
r(Mluce<l by the US4‘ of low-noise cable 
thniughout the instruna'iit, by improvt^- 
menl in the shock anil vibration mount¬ 
ing of the am[)litier compartmi*nl, and 
by the mounting of all tubes betwi'en 
soft rubber pads. Measurements nnide 
in high sound ti(‘lds, however, should be 
carriinl out with great care, and one 
should exerci.se the usual privautionary 
measun»s to < let ermine that microphon¬ 
ics are at a safe level. 


STABILITY 

Increasinl stability of the amplilier 
was an imi>ortant objective in the rcnle- 
sign of the .‘soiind-levi*! meter. The 
change effecting the greati'st part of 
the improviMl stability is the addition 
of a voltagi'-reference diode, which 
maintains constant plate voltage on the 
first two amplifier stagi's over the full 
operating range of the B-fplate battiTy. 
Other contributing factors are incrcasiMl 
negative fcH*dback around the main ani- 
plitier, maile jwissible by an increase in 
the gain of the second amfilifier stagi*. 
and convei-sion of the output amplifier 
from a vacuum tube to a transistor con- 
mrtiMl as an lanitter follower. 


Figure 7. Frequency retponte of ompliRer in Type 
1551-B Soun^level Meter (weighting twitch tet 
at 20 kc). 
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Figure 8. View of Sound>Levei Meter with A-C Power 
Supply attoched. 

A-C POWER SUPPLY 

Batteries are the normal (xtwer sup¬ 
ply of the soimd-level meter, as listiMl 
in the spindfications. A-C power is more 
convenient for laboratory usi», however, 
and the Type 12 ()2-B A-C I’ower 
Supply is available for such applications. 
This small power unit mounts directly 
on the end of the Type 153 1-B and 
connections are made betwiHMi the two 
by means of a (»-terminal conn(*ctor 
when the supply is so mountiHl. The 
supf)ly can be operatiMl from either a 
105-125-volt, oO-ftO cycle fine or a 210- 
250-volt. 5(Mt0-cvcle lino. 'I'wo w(‘ll- 
filtereil filament supplies and a plate 
supply are provideil. Stability of thi‘ 
amplifiers in the Type 1551-B is such 
that normal fine voltage variation caiisi^ 
lu'gligible change in metiT reading. 

CARRYING CASE 

The shielded aluminum cabinet, fin- 
isluMl in dark-gray crackle, is a niggeil 
and durable carrying case which affords 
a<le<iuate protection to the interior ele- 
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nioiits. To make field use of the new 
meter as eunvenient as possible, how¬ 
ever, an ever-ready typt* heather carrying 
case is now available. This case, tlie 
'rYPh* I551-P2, is illuslrattnl on the cov<’r, 
protects the sound-level meter in transit, 
juid pr<)vi<h‘s a handy carrying handle. 
Willi the long strap placed over the 
shoulder, I la* instrument can easily lie 
earrietl and can Ik* operat4Hl without 
removal from the case. 

ACCESSORIES 

The full line of accessories for the 
.\-model sound-level meter can la? usixl 
e<|ually well with the new model. Tlu*se 
include acoustic (calibrator, dynamic and 


condenser microphont‘s, vibration pick¬ 
up, and spectrum analyzers. The new 
8 <Mind-level meter us(‘s a dilTerent type 
of plug-in connei'tor for the micro¬ 
phone, and an adafitor is furnish(*d 
with each accc*ssory instrument that 
requires it. 

Much thought and (*ITort have gone 
into the d(*sign of the Type IooI-H 
Sound-Level .Meter. .V new look and 
improved performance have resulted. 
M('chanical design and handling (‘a.se 
have l)een carefully consid(*rwi as well 
as (‘l(*clrical and acou.stical performanei*. 
The Type irK)l-H is a big step forward 
in 8ound-level-mel(»r design. 

—E. E. CJross 


SPECIFICATIONS 


Sound-L»v«l Rong«: From 24 cll) to l«50 dh (n* 
0.0002 mirrobar). 

Frequency CharacteHslics: Any OHO of four rt'- 
spons4» cliurartiTisticH, A, H. C, niul 20 kr, onn 
tw »oJiH’t4‘d by a pant*! switch. 

The A and B wtiRhtiri); po.sjtions approxi¬ 
mate the rcspnisc* of the ear to pure tone.s 
r»'f«Tn*ti U) a 40-<ih level .and a 70-dl> level, 
re!^eetiv<*l)', at KKM) cp.s. 

The C weighting urovides iiniforni n‘sptmse 
n> all freoueiieies witliin the* range of the nner4>- 
phone. T riis chariu*teristic is ased for tneasuring 
nigh iH»und levels, for me:usuring .s<)und-pn‘ssure 
levels, f>r when the instrument i.s u.s<*<l with an 
analyzer. 

The 20 kc position allows the uhi* of (he com¬ 
plete fnajueiicv n*spons<* of the sound-level 
ineterV amplifii'r, whieh is flat fr<»m 20 c tt» 
20 kc, w« tliat complete us** can lx* made of 
wi<h‘-range micn>phones such as the Genend 
Radio Tvi*k 1551-PI Condenser Microphone 
.Sy.stein.s. 

Microphon*: The mi(’rophonp is a higlwpiidity 
Hoc h el h*-saJ I-crystal diaphr.agrn tyjM’. Csm- 
denser and dynamic microphones are availal)le 
iw acei*s.sorii‘s. 

Souncl-L*v«l Indication: The sound level i.s indi- 
(:at«*d by the sum «>f the readings of the m»‘ter 
and atti'iimitor havit«*h. The clearly marked, 
»HK*n-H<’ale met4‘r cf»V4*rs a .span rd IH db with 
calibration fnmi —0 to 10 db. Tin* attenuator 
IS cMlibratial in 10-db stejis from .‘iO t4> 140 db 
alio VC the standard reference level. 

Output: An output of 1 volt aenias 20,000 ohni.s 
'when the panel meti*r is at full seale) i.s avail¬ 
able at an output jaek. The output can be usi*d 
to drive fretjueney analyzers, recoirders, and 
oscillograph.s. 


Mater Damping: Tlie paii«‘l tnet4*r i.s provided 
W'ilh tw'o tlifTe.rent tl.'unping eliarwteri.stie.8, 
selwted by a .switeh. In tlie fa.st (xisitioii, th«* 
met<*r ba]li.stie.s agm* with the eurreiit AS.A 
standards. In tin* si.ow {Misition, the meter is 
heavilv dtun|KMi and iiidieates, for c‘asy n*iui- 
ing, the av4*rage level of rapidly fluetuating 
sounds. 

Calibration: InU’mal mentis an* provid<*d for 
standardizing the .sc-iisltivity of the cleetrical 
eireuits in the .sound-level meter. .\ft<*r staiid- 
anlization, the aeeura4*y of sound-level meas- 
ureiiH-nts, .08 .siMM’ifiiol in .\S.\ standard.s, is 
within rt 1 db for average maehinery noise. 
Till* Tvck 1552-H Sou!nl-l.««‘vel Calibritor is 
available for mrkking fH*ric»die ueoastic ch<*eks 
on the over-:dI culibnitiun, im*luding micro- 
ph<»ne. 

Temperature and Humidity Elfects; Retuliligs are 
iMde|M*ndeiit (within I db) of leinpt'rature and 
humality over normal rang<*s «d room c<mdi- 
iioii.s. 

Power Supply: Two I bj-voll size 1) fliLshligbt 
ei'lls (Rayovae 2LP or etpiivalent) and one 
GT^^-volt Rurge.ss XX45 battery or etjuivalent 
are .supplied. The Tyck 12G2-R Power Supply 
for li-e oponition is available. 

Tube Complement: Four Raytlu*on CK-512-.‘\X 
and two Raytheon CK (cl 18 tub(*s; one RC.\ 
2N105 lraiisi.stor. 

Accessories Supplied; Tt'lephone plug. 

Cabinet: Shielde<l aluminum cabinet, finished in 
gray crackle, which .S4*rvi*8 rw a convenient and 
niggl'd ciurying ca.se. A leather carrying c.ose 
is available, whi(*h p<*rmit8 op4*ration of the 
In.strumcnt without removal from the case. 



lET LABS, INC in the GenRa(J tradition ^ 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 




GENERAL RADIO EXPERIMENTER 


10 


Dimensions: S<>und-K‘Vt‘l motor (Ully. (dopth) 
(V/g X flongth) 0^4 X (width) 7)4 incho.s, over- 
hII: with iw power »uf>ply ntUiohod, 6)4 x 
\2% X 7^4 inches. 


Net Weight: 7 iK>unds, 10 ouiiccH with h/vttories; 
9 pounds, with a-e jmwer supply; ;t-e power 
supply only, 2 pounds, 8 ounec-s; leather ease, 
2 ftounds. 


Tfrpe 


Cmic Word 

Price 

1551-B 

1 

Sound-Level Meter*. 

Set of Replacement Batteries. 

MIMIC 1 

MIMICAUBAT | 

' $395.00 

3.90 

1262-B 1 

Power Supply. 

.MANLY 

70.00 

I551-P2 1 

Leather Carrying Case. 

CALYX 

20.00 


undrr imtmtt- of the ATuerimu Toleplionf* nml Tidritruph fVimpnny. 


A THREE-TERMINAL PRECISION CAPACITOR 


The normal construction of the Type 
722 Precision Capacitor is with the rotor 
KroundiHl to (he frame and panel. Such 
construction gives what is normally 
referred to as a t wo-terminal capacitor, 
with one terminal connectt*d to the 
ground of the unit and, in tuni, to the 
ground of the measuring circuit. 

In stime measuring circuits it is neces¬ 
sary or desirable to have both terminals 
of the variable capacitor at other than 
ground potential. This is the scM^alled 
thrcH^terminal construction, ground be¬ 
ing the third terminal. We have built a 
great many capacitors of this tvpe on 
special order in the past, and in recent 
years the interest in this type of con¬ 
struction luis been increasing. The Type 
722-CH, a tliree-terminal capacitor hav¬ 
ing a lOotJ-ju/if range, is now ofTered as 
a stock item. 

For capacitance measurement, three- 
terminal standards liav'e certain flefinite 
advantages, the most obvious of which 
is the relative freedom from the prol)- 
l(‘m of l(‘a<l capacitance. In the three- 
terminal construction, the capacitance 
of leads (n (frountf does not affect the 
tlirect capacitance between rotor and 
stator. The capacitance bdwvcn lends 
can be eliminatwl by shielding of at least 
one terminal and lead. When this is 
done, complete freetiom from lead capac¬ 


itance proldems is insured. Tluoreti- 
cally only one terminal and lead nml be 
shielded, but in certain instances it may 
be advantiigeous to shield the low 
terminal as well as the high terminal. 
For example, in a circuit wliere th(‘ im¬ 
pedance of both terminals to ground is 
relatively high, electrostatic shielding to 
guard against pickup will be neces,sarv 
on both leads. For this reason coaxial 
terminals (Type 874) are provided for 
both rotor and stator connections in the 
Type 722-CH. 

A second equally important advan¬ 
tage of a thrcHvterminal (capacitor is that 
losses are definitely lower than in a two- 
terminal capacitor of similar construc¬ 
tion. The losses in the dielectric sup¬ 
porting structure, whi(^h in the two- 
terminal construction are in parallel 
with the desircHl capacitance, appear in 
the terrainal-to-ground capacitances in 
the three-terminal construction. In the¬ 
ory all the dielectric losses can be placed 
in terminal capacitance, but actually in 
typical construction there may be some 
residual fringing field between rotor and 
stator which passes through solid dielec¬ 
tric material. In the 'I'ype 722-('H tin* 
rotor insulation is completely shielded 
and the stator in.sulation is sufficiently 
removed from the main field so that 
residual los.ses from this cause are ex- 
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Panel view of the Type 722-CB Precision Capacitor. 


trembly small. In addition to these 
e.xtremely low los.ses from dielectric 
supports, there may he some Ios.ses at 
the surface of the capacitor platt*s, and 
there are even detectable lo.s.ses in air, 
l)oth of which depend greatly upon rela¬ 
tive humidity. 

In tlie two-terminal construction, the 
Tyi’k 722 Precision C'apacitor has a 
DoCo product of 0.03 mmI, corre.sponding 
to a dis.sipation factor of 30 x 10 ^ at 
1000 g/xf aial 300 x lO"^ at 100 nnW 
Ideally, such a capatutor in the tlirei'- 
terminal construction should have l(^sses 
at all settings smaller than the lo.ss at 
the lOtHh/i/if setting in the two-terminal 


construction. Measurennmts show that 
there is actually a slight tendency for 
the dissipation factor to ri.se at low 
capacitance .setting. The increa.sinl los.ses, 
whi(‘h result when the (xlges of the 
rotor and stator plates are in close 
proximity, an* presumably causcnl by 
the localizfHl high voltage gradients 
at the relatively .sharp edges of the 
plates. 

The measurement of dissipation fac¬ 
tors in the order i)f a few tens of micro¬ 
radians is fairly difficult, and most con¬ 
ventional m(‘asuring techninues have 
uncertaint i(*s of tin* same general order 
of magnitude. We b(*lieve, howevw, that 
under favorable conditions our m(*asur(^- 
ment of di.ssipation factor, using a 
.substitution tCH*hnic|ue with the Typk 
7U) Bridge, has an ab.sohite accuracy of 
the order of 10 microradians. .Vllowing 
for this uncertainty of mea.surem(*nt, 
the Type 722-C'H is rated as having a 
dissipation factor less than 50 micro¬ 
radians at all settings in the liiu*ar 
(aipacitanco range. 

Since, in the* threc‘-terminal construc¬ 
tion, the stator-to-grouud capacitance is 
eliminated from the calibrated value, 
a lower minimum value of capaci¬ 
tance r(*sults, anti linear calibration 
to a lower value is possible. The us(»ful 
direct-reailing lin(‘ar range of the Type 
722-CB is from 50 /x/xf to 1100 /u^f. 

—Ivan C. Kaston 


SPECIFICATIONS 


Capacitance Range: Dirrct recHlin^ on (Iniin .'lint 
dial. 50 /i/if t«» 1100 M/if. 

Accuracy: drl M/if or iO.l^’t, whichovor i.s thn 
gn*at(*r. 

Correction Chart: A corm'tioil chart is .supplied, 
giving corrections at nniliiples of lOOMMf-The 
accuracy obtained through tin* u.se of this chart 
is d:0.1 or =t0.4 M/if. whichever is the greater, 
for dirc<‘t luejisun'iinnits. For capacitance dif- 
ferenc(?s, tin* ac(*uraey is ±0.1% or ±0.8 M/if» 
whi<*hever is the gn'ater. 

Worm Correction Calibration: .A eorre<*tion for the 
slight residual »*i*eentrieity of the worm «lrive 


can |ji‘ .supplied at e.xtru charge. Tin* aeeiiraey 
after worm eorre<‘tioji is a)>pli(*d is ±0.1S 
±0.1 M/if for total c.’ifiaeitanee and ±0. or 
±0.2 M/if for capaeitanee jlifTerences. 

Dissipation Factor: Le.ss than .50 X 10"**. 

Maximum Voltage: 1000 volts peak. 

Residual Inductonce: KfTe(‘tive .Si'Hes indu<‘iance 
is approximately 0.00 mIi. 

Series Resistance: Approximately 0.02 c)hm at 
I Me. 

Temperature Coefficient of Capacitance: .\pproxi- 
mately 0.002^1 pi*r d<*gree C’entignuh* for .small 
temperature* ehang<*s. 
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Acc*s»orl«» Supplied: Two Type 874-C58 Cable 
ConnectoiY. 

Ttrminolt: Type 874 Coaxial Panel Conneetore. 
Ill addition, a jtu*k-top binding post is provided 
as lui altiTnaU* ground (‘onneetion. 

Mounting: Caf^'ilor is mountfHl on an alumi¬ 
num panel finished in blat k rraekh* lacquer and 


enclosed in a shield«Hl hardwcKKl cabinet. A 
wooden storage case with carrying hiuidle is 
supplied. 

Dimontiont: Panel, 8 X 9}/% inches; depth, 8^^ 
inches. 

N«t Woight: 9 |Mmtid.H, 10 ounces; 17 pounds with 
carry'ing case. 


Type Code Word Price 

722-CB I Procition Copocitor . | CAHUM j $205.00 


COMING EXHIBITS 

PATENT OFFICE SPONSORS EXHIBIT 


To promote the role played by inven¬ 
tion aiul the patent system in the de¬ 
velopment of the electriral and the 
eltH’tronics industries, the U. S. Patent 
Office has invitcNl sixtetMi compank^s to 
participate in an exhibit to l)e held in 
the Main Lobby of the Department 
of C'ommerce Building. Washington, 
I). C., (K'tolier 13 through XovemlK*r 7, 
l‘K>8. 

Among those exhibiting will 1 m» the 

NEREM —THE NEW ENGLAND 

NKHLM — New KiiglamPs annual 
electronics convention and show, spon¬ 
sored by the Boston and Connwticut 
Valley Section of the IRK, will l>e held 
at Mechanics Building, Boston, Novem¬ 
ber 19 and 20, 1958. An outstanding 
t(rhni(‘al program has be<*n arranged, 
and more than 1(K) exhibitors will show 


General Radio Company. Our display 
emphasizes the invention, patiMiting, 
development and improvement, by Gen¬ 
eral Rariio, of the variable autotran.s- 
former, which this C'ompany manufac¬ 
tures and markets under the trade name 
VAR I AC.* 

We cordially invite EX PERI- 
SI ESTER readers to visit this and the 
many other interesting displays at this 
e.vhibit. 

RADIO ELECTRONICS MEETING 

their products. You will fmd it worth 
while to attend this outstanding meet¬ 
ing. 

General Radio, in Booths 153 and 
154, will have on di.splay the new instru- 
mcMits that you have read about in the 
pagt^s of the EXRERIM ESTER this 
year. We hope you will drop in to s<*e us. 



General Radio Company 
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